The title compound, C 33 H 35 NO 6 [systematic name: (Z)-3-(4-{(E)-[(E)-1a,5-dimethyl-9-oxo-2,3,7,7a-tetrahydrooxireno- .
The title compound, C 33 H 35 NO 6 [systematic name: (Z)-3-(4-{(E)-[(E)-1a,5-dimethyl-9-oxo-2,3,7,7a-tetrahydrooxireno-[2 0 ,3 0 :9,10]cyclodeca[1,2-b]furan-8(1aH,6H,9H,10aH,10bH)-ylidene]methyl}phenyl)-2-(3,4,5-trimethoxyphenyl)acrylonitrile methanol hemisolvate], C 33 H 35 NO 6 Á0.5CH 3 OH, was prepared by the reaction of (Z)-3-(4-iodophenyl)-2-(3,4,5-trimethoxyphenyl)acrylonitrile with parthenolide [systematic name: (E)-1a,5-dimethyl-8-methylene-2, 3,6,7,7a,8,10a,10b-octahydrooxireno[2 0 ,3 0 :9,10]cyclodeca[1,2-b]furan-9(1aH)-one] under Heck reaction conditions. The molecule is built up from fused ten-, five-(lactone) and three-membered (epoxide) rings with a {4-[(Z)-2-cyano-2-(3,4,5-trimethoxyphenyl)ethenyl]-phenyl}methylidene group as a substituent. The 4-[(Z)-2-cyano-2-(3,4,5-trimethoxyphenyl)ethenyl]phenyl group on the parthenolide exocyclic double bond is oriented in a trans position to the lactone ring to form the E isomer. The dihedral angle between the benzene ring of the phenyl moiety and the lactone ring mean plane is 21.93 (4) .
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S1. Comment
Parthenolide (PTL) and its analogs belong to the class of sesquiterpene lactones. These compounds are currently being used in the development of anti-cancer agents for the treatment of hematological tumours (Sun et al., 2006; Hehner et al., 1998; Ralstin et al. 2006; Oka et al., 2007; Kupchan et al., 1971 and Hanson et al., 1970) . Recently, we have reported the crystal structure of (E)-13-(4-aminophenyl)parthenolide, a Heck reaction derivative of parthenolide (Penthala et al. 2013a ), and we have also reported on Z-2- (3,4,5-trimethoxyphenyl) acrylonitrile analogs (Penthala et al. 2013b ) as anticancer agents. As part of a program for the development of parthenolide analogs as anti-leukemic agents (Neelakantan et al. 2009) , and small molecule analogs as anti-cancer agents, our research group is focusing on the synthesis of E-olefinic analogues of PTL which can be obtained from the reaction of parthenolide with iodoaromatic reagents utilizing Heck chemistry (Han et al. 2009 ). The title compound was obtained from the reaction of parthenolide with (Z)-3-(4-iodophenyl) -2-(3,4,5-trimethoxyphenylacrylonitrile under Heck reaction conditions. To obtain detailed information on the structure of the title compound and to establish the geometry of the exocyclic C13-C14 double bond, a single-crystal Xray structure determination has been carried out.
Recrystallization of the title compound from methanol afforded light yellow coloured crystals that were suitable for Xray analysis. The X-ray studies revealed that the title compound was identified as the E-isomer (conformation about the exocyclic methylidene C═C bond; the conformation about the C═C bond in the ten-membered ring is also E). The molecule is built up from fused ten-, five-(lactone) and three-membered (epoxide) rings with a (Z) -3-(4-phenyl)-2-(3,4,5-trimethoxyphenyl) acrylonitrile group as a substituent. The dihedral angle between the benzene ring of the phenyl moiety and the lactone ring mean plane is 21.93 (4) Å.
S2. Experimental
A mixture of parthenolide (1.0 mmol), diisopropylethylamine (3.0 mmol), and (Z)-3-(4-iodophenyl)-2-(3,4,5-trimethoxyphenyl acrylonitrile (1.1 mmol) in toluene (1 ml) was treated with palladium (II) ferrocene (0.01 mmol) and then stirred at 353 K for 24 h. The reaction mixture was cooled to room temperature, water (8 ml) was added, and the mixture was extracted with ethyl acetate (10 mlx3). The separated organics were dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure. The obtained crude residue was purified using silica flash chromatography (7:3, hexanes/EtOAc) to afford the title compound, which was recrystallized from methanol as light yellow coloured crystals suitable for X-ray 60,17.70, 24.54, 30.58, 36.33, 42.13, 47.16, 55.60, 61.27, 61.94, 66.71, 83.30, 103.75, 113.21, 118.04, 125.48, 129.53, 129.95, 130.56, 130.97, 134.88, 134.96, 135.69, 137.06, 139.77, 140.34, 153.89, 170.85 p.p.m ..
S3. Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . H atoms were found in difference Fourier maps, but subsequently included in the refinement using riding models, with constrained distances set to 0.95%A (C sp2 H), 0.98Å (RCH 3 ), 0.99Å (R 2 CH 2 ), 1.00Å (R 3 CH) and 0.84Å (OH). U iso (H) parameters were set to values of either 1.2U eq or 1.5U eq (RCH 3 and OH only) of the attached atom.
The partial occupancy methanol molecule refined to an occupancy of about one half. For the final rounds of refinement its occupancy was fixed at exactly 0.5 for the sake of simplicity. This is reasonable because other crystals from the same batch would almost certainly have had varying amounts of solvent incorporated, due to unpredictable rates of solvent loss A view of the molecule with displacement ellipsoids drawn at the 50% probability level. 
(Z)-3-(4-{(E)-[(E)
-
Special details
Experimental. The crystal was mounted with polyisobutene oil on the tip of a fine glass fibre, which was fastened in a copper mounting pin with electrical solder. It was placed directly into the cold gas stream of a liquid nitrogen based cryostat, according to published methods (Hope, 1994; Parkin & Hope, 1998) . Diffraction data were collected with the crystal at 90 K, which is standard practice in this laboratory for the majority of flash-cooled crystals. Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement progress was checked using PLATON (Spek, 2009 ) and by an R-tensor (Parkin, 2000 (7) 0.0228 (7) 0.0045 (7) −0.0131 (7 
